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Abstract of JP 1 1 0971 69 (A) 

PROBLEM TO BE SOLVED: To provide a light 
emitting element having a log lifetime and a 
protection material for the light emitting element in 
which deterioration resulting from a growth of so- 
called dark spot is precluded. SOLUTION: An anode 
electrode (transparent electrode) 1 1 , an organic EL 
layer 1 2, and a cathode electrode (low work function 
metal electrode) 13 are formed on a transparent 
base board 1 0 one over another, and thereover a 
protection layer 14 is formed. The protection layer 
14 is formed, for example by doping a glass forming 
material (host) consisting of oxide or sulfide of Si, 
Zn, etc., with a glass modifying material (guest) 
consisting of a simple substance of Sc, Ce, etc., or 
their oxide or sulfide. The glass modifying material 
cuts the mesh of molecules of glass forming material 
and intrudes into the voids generated between 
molecules of glass forming material.; Therefore, the 
protection layer 14 becomes a glass material having 
a denser structure than glass consisting solely of the 
glass forming material, and it is possible to prevent 
02 or H2 O from intruding into the cathode electrode 
13. 
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y>\ zm(D?hwitifrimmu±.<Dmik 
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[is*«i 0] mmz^im^mm.nmim^am 
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£ , tffiHOa' v- a - h LT^-f -f y /utffiSfc 
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h©*fifcJ:»>, #«EL*TF*S3S3lfii-5 
*©;««:, Rf P B 1©Sii£*lc/Js$ < ft5 £ ^ 5 W«** 
fcofc. 
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ffi7 5 £©|!g&->-7l4t7 6!;:J;oT#t±LTWc 0 * 
fc, @12©tlELif8m »glO±|C?FM^ 
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©JtlSrtttt, ->-Mt7 6©^^ajitt(cfife#i-5^, 
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(S.tKffiE^/i') iciivXi>tt-m*L><om%R.Tfi7k<o 
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a, ffi$' p \ -<y y i?A©5*>©(sf^i ww±©^b 

[0 0 2 7] ±E*3t*?-ffl©««*mf±, tfflE 
3ft5c«B««it©iMb**v>r±Sl£ft«S*s, ^-r*, * 

£4±©iWb«l*fc«:aE^*-Cfc!9, 1IWB**H-^, 

^v?^A, 7>y->\ ^yhU^A, XX\ /<y->A, 

A, tHJj'A, ^y^A, /Utv?^^ irv'i'A, -fe 
[0 0 2 8] ±IEH3fe#^ffl©«li#»f4, Sfc, fuE 



7^y, 4-?h])>}j>^ *x, ^y^A, 

% /nr'v^-A, irV>A, -ty £ A© 5 

-ibOfnDh^ 1 «fJM±©}«£, ^bifcJ^cfi^fc^T-fo 
5, <b©t L--Ct>J;V\, 
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mmmmnmm} sut. mimm^mLx^mm 
©n* ©^nirov ^xmm-r z>„ 

[oo3o] mi <n%wMm h 1 14, ©sat© 
mmo^mE-Lm^iomm^Tsk-rwfmmxhz. d© 

^vty-i ht vxm^btiz>$m%mi<D-k<Dxh 

5 0 illOTtJ:5t, ♦HELIii^m, 1I10± 
WiI^aHL-CffM^ttfcT/- KmSl 1 t, #»E 
L|12t, * y~ KSK 13i, Mil 1 4 t*»e>* 

[0 0 3 1] mmi 014, ifeitttiHru wii^i-ml 

T+^^SiittSrW-fSgD!©^^ * * tc \f7°y -y 
*&^£±oT«$£*l-0'>5. 7V-Kmifl 1(4, 

S 1 2 a t+^tiE?L^-aAi-5 iimSITO 

(Indium Tin Oxide) , ZnO-IiijO^fcS^ 
(4S nO/iifCOSt^mffi^bfll^SttS. 

[0032] tiELii 2(4, r/-Kiii i©« 
t^s*tfcE?uftayi i2ai, * y - ros 1 3 © 

Wte?&**:h,fcWf!&aH4»#J! 1 2 b fc©2gfntl- 
£oXMf&tstix\,^ 0 JElimmMi 2 ail, ftlS^ 

i-o-NPD*»e>**stis. 
[ft 1 ] 
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e b q 2;&>£>$/££*l5 <1 
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[0 0 3 4] iPlf ELgl 2(4, 77- FSffi 1 li* 

Lii 2mcm^^,tixmitm^-ttm^irz^ 
k[z.£^xmmtsfitc^*j^~*m,i-mm i &m%m 1 

2 b^P^jR-tsritcioTHJt-f 5„ #^EL«12 
(4, H^H^ttH^S 1 2 b £ LTB e b q 2 SrfflWT 
^5r.itJ;i9, X/-K*fl l^LTStl OflJ 

[0035] * y- KSffi 1 3 (4, mi-mmvkmytm 1 

2 1) C+Mf IrSAtS i 5M g , Mg : I 
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114 ^fifc-fS 

*»b*«E Ll 1 3 Srfttt-f-Sfcfcfc, 3 0 0 0 (A) 

[0 0 3 6] {mm 1 4(4, #ftft$jt©# 7 
51>©T-fei5, £TF© (1) ~ (3) ©fsrtu^©«)tSr 

%rtz>h<ox-ibz>o j^T© (i) ~ (3) scfc^ 

T, #?x?&8*mH:. ^H^-t©P B 1©m^^^^ 
*r-fr 3 7 0 (kj/mol) J5i.Jt (KL< (44 0 0 (kj/m 
ol) ) "CfoSSi, B, Ge, P, As ;!>>£> jUtR&iT-S 
5cS(f©IWfc**>e>*5. S i t O t ©HM*^*^- 
(4, 44 3 (kj/mol) T'fc 0 , B, Ge, PSD'As 
©&* tOt (Dm^-B-^-^-iittlt'tl, 3 7 2, 
4 4 3&U<4 6 4 (kj/mol) T"fc5 0 tfyXM&M® 
(4, ^HT?T*^7r^fll3t*tSitAST?*5. 

[0037] ^7^{«#fl-i4, mtm+towb^ 

2 6 0 (kj/mol) *$ST-&3 S c , La, 
Y, Sn, Ba, Ca, Sr,Mg, Li, Na, K, 

Rb, cs, c e^bmm^ti^Timtomim-ttzitz 

tit>(OBH*<0*m*btt&. Sc, La, Y, Sn, B 
a, Ca, Sr, Mg, Li, Na, K, R b JkZfiC s 
tOt (D^^^J^-it^tl^tl. 2 5 1, 
2 4 2, 2 0 9, 1 9 2, 1 3 8, 1 3 4, 1 3 4 1 5 
5, 151, 84, 54, 5 0&t>\ 4 2 (kj/mol) X 

[0 0 3 8] WfittWti. f^HT- 1 (OWfe-t^*'^ 
~-& 2 6 0 (kj/mol) £i±, 3 7 0 (kj/mol) mffiXfo 
5A1, Zn, Be^fj^$^55c*©®Sft#l^e>^ 
3„ A I, Z nS^B e ©#* i O i Of g^x^^f 
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'pmumt. mkX'T.*fc7Txm&&bzzk 

[0 0 3 9] (1) #7XMimW**X K U7M® 
«mt^ h itStc. «IIJ§ l 4 i 
0 0 (mol%) tLfci#, 5~3 0 (mol%) (DjJy* 
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»©JR^©|»IBlK:A9iitf. :Wa^t, #7*iHM; 
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[0 04 0] ( 2 ) #7^»Mft^*^ h , 4"^ W 

h t-rs •bro. f*m i 4 (Dtfm&w* ioo 
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»^*jifc*9^©iBI©-«AJ«!J»fSn5. *LT, 
112 (B) t^-fj; 5 ^W^fC^s, |fig©W 
Iff I- <t o T^f* $ ftfc# 7 * 5#^WroJl^wPtnfl!cA 

J: 9 & 4*ii© # 7 * 1 4 3 „ 

[0041] ( 3 ) + w$msr** f , 

Sr^x F- ftSJS l 4 wtflstefcS: l o 0 
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Si 3t»HtSffS:MLtt, iftbwWIf ISSt-;*' 
3-hS*Sii*>5cv>. 4*5, ««JI 1 4 ©Iff fit, 
3 0 0 0 (A) W±T-fc5ri^figit-5o 

[0 0 4 3] 4*3, 0^L-4V^\ T/-KHS1 1 & 

xiti y- Kms 1 3 tit, =fr$SE i 
§i*iu**i, ^tizhmfenmmmmmwiztix^ 

[0 0 4 4] *»EL*^l©«Jt^D-fc^to 
v^-C»Wi-5„ *f\ KSl 0±l^^ 5 '^ftT?lT 
O, ZnO- I n 2 0 3 fb-§*fc5W4Sn0 2 ftifroa 



Slffl#^©g|S#£:7;t- h y y^7 7^-SldJ;t9®t9 
[0 04 5] 77- K®« 1 1 tDjz%£SXTV>!& 

iBW^-c-fo 5 a - n p d t mi-mm^mytMumxh % 

B e b q 2 <h&7< ?;W^^©&fj7y- Kill 1 

a tm^tti^ttlSTfeJil 2 b id»6>*5*«EL»l 2 

[004 6] #$£E LI 1 2 <D±% £SLT<0&* 

mite* ^^^^^ff^roffiet-a-fc'*, Mg, M 
g : In^fc5W4Mg : A g^&ftif©(Ktt*:B8ft 
O&Ji&^/WX^C^^^ELJIl 2©±CX 
^S8»1-5o rtblCj;t), *y- KmSl 3^^$tl 
5„ 

[0 0 4 7] KlOIICiot, TV — K®f 1 1 , 

li 1 2&t« y- kss 1 3mmt$tbtzmm 
io (kt, zmmm^mtix 

* 9 S:9f!£©tfc«t^fc*, 1 4 Sr«/*i-5*m 

ott^trjs Dfc@f^rofi]^T'^7 ^^«-i|sf, **7 *m 
»umRxf/ttdt^ mum* a r »n«i;Tfc*5v^T» 
ytw&mzx'<yf v yf-tZo 4*3, coiix-©^ 

<f%. l-py^^, ^^-Vlf— A^/<y^feSV>l4E 

turo*si-J;oTfcii5feflJSteci^B«?aS(4, i oo 
°c^T©ig?at-f5„ 4*3, ff siji 1 4 (omm-i, 4* 

[0 0 4 8] JJIT, #«EL*^lt*5tt«^-^^JK 

v Y<n%§Mk, immi 4tf?-i>xtfy h<D}&&%: 

mik-tzifm^^x, m3%^mLxmm-tz>„ ±m 

(oy°n±7.\z.m^x^m,ELMi 2&nZf&-tzm^ r 

j - mm 1 1 <D±\z.si-T j ^ >vitm£ u& k i-s 0 

rroij^, ±EW7°n-t^^S5t, 03 (A) 
l^t±5C, fiELfl 21^-7^ ^P^ffft 
L/t44o«E L*^ 1 «$ti5. 
[0 0 4 9] 03 (A) IC^tfc^EL^lCOT/ 

- Kms ni*y- Kttfi 1 3 t romte. «e Ll 

1 2Sr3g3fe$*5-<<fi)T^roSJI^TODi-Si:, 

MSiaotT/'-Kiffii 1 t*y-Ki;gi 3 

t ©SWSv' a-h-fSo itDi:^ 1 i. o 

T, 0 3 (B) ic^-TJ:5t, ->a-hLfcf|i^-f-4fe 
^/^s#ft Ufcg|55)-©#«E Ll 1 2$X«/ 

y-Kiii 3^iiTfy*-^PHMC5„ * 

fc, IftioTtiELil 2Sr«ltrstt fc, T 

/- KIIS 1 1 ±C#4t5/---f^ 

E LB 1 2iS»IttfC, /h§4tV*-^»)|$ 



it-g-f-t, ry-KSffii ii*y-Km«i 3 t ©im 
l, 03 (b) \zn*-rtss*)\c *y-Kigi3tf 
[0050] err-, vmmi 4as4*>ofc»*Sr#it 

5 0 tSlEL^mcMlJIl 4*S4v^|itt 1 13 

- Kmffii 3©i*igp!^Mtiw#ft-r5o 2 s.t>*H 2 o^ 

ii^lALTtfcOjMHjOCiot, S^JK^ 

5. ;? lta y- KltH 1 3 LJi 1 2 t ©# 

1 , r y - K«*i nt*y- k«i i 3 

ttfSftl 1 2 a tm : ?/i s +^^i±A$tL^< £5. rft 
CioT, tiELfl 2aS3g3teL^&#T'fc5*'-- 

tt, *y- Kmffii 3©^broiiffc#-c-r, nfRflt* 

[0 0 5 1] ^©UliW^ifirotSlE Llff^ 1 CD 

±5fc««*14*Rtt-C^3i§£-W:, 13 (C) izm 

ifto-o^fc*, 0 2 &tm 2 0©#^tfSjgjlT?#5J; 
5 ^Ef:p B T*sia t /^if ?te"< , o 2 &tw 2 o©gA;ispiik£ 
ft §„ z<DtzH>, ^4>ii#&-t-§o 2 atJ 5 H 2 o^*y 

— KIlSl 3©t°^*— /i^PH^©MA;i s PIit£ft, B# 
WOffiiifcJ;o-Cfc*y-KSffil 3©IHb;$ s fc* >9iS 

fTL&V\ rOfcfe, h D S COfijcft^SJfpit 

£ft5„ 

[0 0 5 2] WilM Lfc J; 5 d <V$m,(DWM(0^ 

me hmi- 1 -m, * y- Kttfi 1 3 srSSKi-sfsttJi 

£ftT^5 0 £©{*BSgl 4fi, ll^Wj^filtfto 
TV 5 i £ |C J; 19 , ^g|i^b0 2 S.t>*H 2 0^* y- K® 

j$&\zi.Z,'£i l t*V5<z\ i^T#5„ $oT, r©Hft 
OflOtlELl^lIt ^©^TSlEL^fcJt^ 
T, l» B n ##^ft<45„ 
[0 0 5 3] ^ELil^ l©M5tyn-fe^t*3 

v^t- »«ii Ai-tm^x'^y^mmm, ujMm 

<fcoTffMLTV5©T\ fiCliVN^ELll 2©3§ 

[0054] im2<Dmm<DMm nun, r©jmi© 

f?fi©*#ELlfi^ 2©«^£^Th£W0Tfc3 o r© 
flELif2t, ^-S?*^»*Bfc 

hiLTfflvfcft5:£:H?BfcS!©t>©T-fc 



So 04l^fJ;?t, #$1 EL#^ 2i4, S£10± 
(d«»aiLTff^$ftfcT/-KmSl It, *T*E- 
Lil2i, * y- rig 13t, &gf g 14i, H 2 
«12 5 t^6#*SftTV>5. 
[0 0 5 5] ^fELffH^fc&VT, »1 1 0, 7V 

- FWM 1 1 , ^HE LI12, * y— K*S 1 SRXf 

mm 1 4 (ommt, m 1 co^is©^fii©»E 

iro*f(&1-5fcroi:*K^!c:|S)-T-fc5o &*5, 7/- 
K«I 1 1 RU* y- RHH l 3 icif*. f l ©Hfi©» 
IBro^WELiie^i tmm^ *»EL*^io»3t/ 
^jti^cTBfJtromffSrPnap-fsfc^ros-T-^^ft 

•fr'ftlSi't.feftTVSo rftb©Sfsmi, ig2{£fil2 5 

©*mijc§i # tB s ft, *fr?nmfe<'>Bm®&£.&m$ 
ftTv5„ 

[0 0 5 6] i?2{*!!l 2511, Al^Cr ^C0^K# 

C r^©&Ji£*^y*jfcfcM^K£$s3tffiK:J:oT 

[0 0 5 7] i©J?i«©ff?lj©^$£ELiry-2tt, ftS 

11 4fcflT6*»©^»*5*)oT 1 t>, -?:©^|Sfi£:iS2«» 

12 5T«-f5r.i:*ST-t5 0 m2{mB2 5 
Sfl£*so,^H 1 0©«AS:«i±-*-«a*iiSfc5. i©fc 

i 4ro^pfeg|5^?3 0 2 j ^H 2 o*s* y- KH 

C©^ft©^ffi©*HEL^2tJ;ft(4\ ^1©*JS 
<DBm.(D#mE Li?^? 1 t R<SSA»*^±©Sji*S:#5 
itm5„ ■?: Lt, *»EL*^2AJ»*Lfc3lfc© 
^tuoWio, 11, 12T-©#ffiX©K 
If I- initio W\c ffltt-fr-f izimm l 4 ffllcffiM $ 
ftfcfttfs, B2|f:iil2 5l;J;!3SMJJiTlfil oil 
tllilf-f-5©-!;-, J:9ilSV^»«-e©*^*5BriBi75t5. 
[0 0 5 8] [®3©*fi©^« 05(4, ;L©H;!i© 
^li©»EL^3©«5t^-t»fffi0Xfc5 o i© 

tiELii 3 1>, -t-i?+^n«fmB* if©***© 

/<S,^y^ LTfflV^ft5^BH5ta©t©-C"fc 
5. 0 5 (C^-fi 5 #HIEL^2(4, Sfil0± 

!di&aiLTff^$ftfcry-Kl;gi it, #**e 

Lii2i, *y- KMg 1 3 t , Mil 1 4 t , itUfc 

135 t^e>«**ftT^a. 

[0 0 5 9] »EL^^-3i^:^^V^T, SS10, 7/ 

- K^ffi 1 1 , »e li 1 2 , * y- vmm 1 3 St>* 
<*si 1 4 ©is)*!*, as i <D%m<Dim<oimE hm^ 

l (Dttmi-%h<n kmKttolzm-xfoz, **3, 7/- 
KUffi 1 1 St>'* y- KttH 1 3 ld|4, ^ 1 ©HJfe©ffJ 
irotlEL*flti»t, ^"aEL#^-3©|S3t/ 

#Hjttj£crB!fS©i:BE*PPiD-t5fcfc©*»^^ft 
^ftaS^ibft-tv^,, iftt>©«-?(4, it±!3 5©^ 

«jK§it;±j$ft, ^ft^ftgf^©»jHsg(^si$ftT 



^5. 

[0 0 6 0] m±m 3 5 li, *«*©U VlMbWJfi-^il 

WbWifcio-rfflf^stL-rv^o isiutJi 3 5 «, Hi 
<n$m<Dtem<onmE l*-? i ©±ic}$)$$*ifc«js£- 

[0 0 6 1] r©^i!W^fiiro#^EL^3(±, ftH 
JIl 4W-rrfc^roMiS^&oTt, ^©^Pg£ititg3 

2 -^H 2 OOMASrili)JJ:i-5«)^&5 0 ;:©fcft, f*:gg 
Hi 4©^Pi^*^0 2 -^H 2 0^*y- KSgl 3lr 
{ftA1-sr t^Kcr tijs-r-is. c©fcft, ;:©isiife 
ro^siro#«EL^3Cj;ti(4\ h i (omrnmm^ 
#$£e l** i tra«f*»-tix«±©a*Sr#« r. k ast? 

[0062] im4(D^m<ommi H6i±, ^©jift© 

5„ H6t^i-J;5l^ WISE L*^- 4 II, iilOi 

idii^asLr«^tifcr/-Kmsi is tiEL 
■ i2, * y- k«h i 3^t>'«»i i 4 i , mm i o 

Mfcfffl L Tlx It btltcM 2 SS 4 5 k , StS 1 0 t » 2 
S«4 5 iroPfl£#f±1-5->-A4t4 6 t A»fe«J*$n 

[0 0 6 3] WISELY 6 C&^T, S« 1 0, 7/ 

- Km® ii, tasELin, # y- KHIf 13W 
f*ai 1 4 mt, m 1 aow&<owM<o^m.E lit?- 
KoM^-t^hotrnwrnm-xh^o fc*s, ry- 
Kmn 1 1 y- rm 1 3 ci4, h i ©iai©3# 

?i©ffi$ELIif^l tll^lc, *HE LIT?- 4 ©?§?£/ 

[0 0 6 4] SI2S£4 5«, #7*, 7°7Xfy?$. 
tcli? ;UAiz£.-DXmf&&ft : b„ A4t4 6li, U 

«ffttttfflgtJ;oTli^$tl, Ifil0if2»4 5 

-/l4f4 6Xmt.tltz£f®4 7 IZO^HpffmibXifc 

**tt«ST*> u , *e>fc, ->-/u-W4 6i±, isioa 
*s, 2£PfB4 7 toy =i fr&m^Lx i> <tv\ 

[0 0 6 5] C©^JI©?fJtl©W^EL^^4-Cli, ft 
fSl 0 t^2SS4 5 k**y~)VWs4 6 C £ o Tit-ltl- 
5rilc:J;o-C, ^^bO^^O^flA-rsriSr 
9 ©S^-tr-KCr £ ;&s-T?§ 5 0 $ h I-, I£!$J1 1 4 
£<fcoT0 2 -^H a oas;&y-K®®l 3 icflA-f 3 r k 



*iS<-r.i^T?§5 0 r©fcfe, r©^ii©3#^©w^ 

EL^4CJ;tltf, mi©^JI©^tl©W1tEL^ 
1 t [H)^*^tu«±©^^#5 £ k 5 0 

[0 0 6 6] [ft 5 ©H;ffi©^fi] 1711 c©^ite© 
JK«©*«EL*^5©fl|3fiSr*f»rBia-cab5. r© 

#1tEL#T-5fc, ^-i^^^SMft £*©**!$© 

5o H 71^1- £51-, W«EL^5li, SIlOl 

tjfiftaiu-cjgiftsnfcry-Kmffii 1, flEL 

ii 2, *y-K«*i 3, tmmi 4RTjmm5 e 

t, 1 0 fc*f|6) U &*Jl5 6J::«J13;h,TS5#i* 

[0 0 6 7] WttSELifi^ st&vvr, mmi 0, 7/ 

- K«H 1 1 , Wit E LI12, * y- K«® 1 3 
1%mS 1 4 ©#$11, H 1 ©*Jfe©?f?SI©*1tE L*^ 
l©#J61-*fc©i:seW6<jCBI— T?*«. I2S«5 5 
©#Mll, »4©SaS©Jgl6©*«ELi(l ; f-4©»2lS 

«4 5©«^t^swi-pi-T-fe5o **3, ry-Km 
n 1 1 siw y- k»« 1 3 iii4, m i ©^ii©ff?ffi© 

tlELf^l tlHl«|C, #»EL*^ 5 

3fel-I& C T 3f ^©SE ^ TOP-f 5 ©B-^as ^ti^tu 

ISItbtiTV^o rixfe©^l£, g^iB 5 6 ©£Ml(r 

5o 

[0 0 6 8] WW 5 6 II, 1Sl®?l't4©5fei0g'(t:gM, 
^tf**s^m?tmts:klci.<>xM}&tstiZ>„ gtl5 6 

(H 2 0) <omA*frt£*)<on.&XVi<'Z- 

^2S*S2 5i:i£oT±gM>e>©0 2 j m ! 0©'(! 
Atr^* 19 ©SST-BS i: So 

[0069] r. (ommmm.'o^mE Lm* 5 r-n, # 
mmi4Rxfmm5 6<Dm&Am^ztfrbs 

5 6 i:^2»S5 5 iiaotO^OOgA&A'* 

txDmAxfficzbffixzz. tsh ic, ftiiuia 

otO^H 2 0«s*y- KSUl 3 leff A"T5ii:Srte 
*-T-5(c:J;tL«, Iloil©fi©flEL*^li. 
[0 0 7 0] [«6©*J|©M] H8I1, C©^fi© 

^©W^EL^erofiii^-t-iifffiii-c-fcSo c© 

hi: LTfflv^fe^5^EH5tM©t©T-fc 
5„ 0 8 1-^1- J: 5 t, lT«EL*?6tt, SttlOJ: 

im®.mmvxfmt$titzT;~mmi 1, iiel 
S12, * y- Km® 1 3 5Lt>'^iiJi i4t, ssio 

fflJ&liPlflitL, Sffil OlcMlRlL-CISItbtLfcteSiS 
W.6 5 k, ffigl 0ifeffi»S6 5 ir©^Sr#ihi-5v^ 
-/I'W 6 6 i , ->-/*6 6iac T#t± $ tLfcSte 1 
0 tfBS»S6 5 k<DW\<D^mm^%m^fitzir^ jvq 
7 kfrbM&titiX^Zv 



[0 0 7 1] *«EL*-7-2{C*3V^, SilO, 7/ 
— K«f 1 1 , ^ItE L112, * V- K®g 1 3 RV 

mms 1 4 ©AiriEfi, m i <Dmm<DBm<n#ME l#ff 

YWrn i i v- Kmti i 3 ic(4, fg i ©slife©ffi5 

ICtiELll^l tmmiC, *«EL*T-6 0»3t/ 

^^(tfetlTV^o rtl&WS^fi, v—A4t6 6© 

*M»fc3l # ffi $ ti, **i^*i0r!£©B«illIg&fcS8lft $ ft 

[0 0 7 2] ftMSfl 6 5 (4, jSy^tzMffy^f-y 
y(ci.oT#l)££ft, Sffil OjIJ©-JgB£Mq Ufcfc 
©"tffeSo ->-Mt6 6(4, UVS5fttt©7^y;^f 

SSI 0 ifeS«6 5 iS:S5»-f *. 

6 6(4, a&Ki oatmaaeKe 5fc*iFu *Wfo&»e> 

0 2 -^H 2 0^ftA LT< 9 ©SS^IS <C r t 

yv6 7(4, i»7XttSr#1-5 0 

[0073] iroajciictSELifem s 

SlOt ftg&K 6 5 t £ 's-ivpi 6 6 K i o Titlfc-f 

JcotWiJ^CHjOffliAlrlSCriiSSftS. $ 
ISIfJii 4tJ;oT0 2 ^H 2 o»y-KIgi 
3(cSA-f sri^KCrtds-c-tS,, crofcift, r© 
^JS©^co«EL*^ 6(dJ;*U4\ IlOil©! 

[0074] mmcDB-mvMMi *%mi$. ±e©» 
i -is 6 (ommmmx-m vtchwmbti-r , & 

[0 0 7 5] ±|B»H 3 ©SJferoff^-ftt, m±S 3 5 
(1, *»3RSW»»fcJ:oT*l*$tiT^fcAS, 

mi- 2 fc*5^-C«Oi 1 4©±(£ffM£ftfcfg2«lfJi 

[0 0 7 6] ±fe©fg 4 ~® 6 ©*it©^Ji.-t?{4, ^ 1 
o«6oli©f IE L^lf 1 ©Ml:f2Sffi4 5, 
5 5*fim&m6 5tt¥<Dffi]&Z:toA.X\,^1t 0 L^L* 
«2, 83©Htt©^ffi©#«EL#*2, 3© 

±EL7t^2{Sffilro±(^±JlSrff^Ufc# 

[0077] ±ie©fi i 6 (ommmmxit, mm 

IStio $ tifcr y - k®i 1 1 nmm i o © 



fftJC, * y- KHS 1 3 fttlE Ll 1 2 £*A,T\ £ 
*£1 0©RM«i-^)5!c$tlTVNfc o ^LT, tiELl 
1 2 ^3S5fc LfcTttt, SSl 0<OMfrbft-mz.1&m£ft 
TV^c:„ U5>L&#k, 0>Jx(4\ *y-KSS5rS»iJ 

*& imm, %2imm* mitm* mm, s?2S 

[0 0 7 8] ±fS©^ 1 ~fjl 6 © JUfeW^lifii, #a 
EL! 1214, a-NPDrt>b&5]Ht#!n£Ji 1 2 a t 
Bebq2*»fc<e««^«ISH43S3feSl 2b©2l#fjf 
TiFM^tiTfct), 3tfe©7fe&|g-t-5fe©-ffeofc 0 C 
*ifc*tU tiEL|12!i E7U(iaStt*3t«4:«^ 
$fii£JIA:©2gffii, fcS^fiEMffil, 38*a&W 

©#SCffiffli-5*HE LWft^iltRI-S r. t (n J;o 

E L»^i'©ftii©|g3tfl'»^3fcSt LTfflV^fcll3t 
[0 0 7 9] ±!E©ig 1-^6 ©^©^ffiTi4, «^ 

I14C, ( 1 ) * y #5 ^tfawmsr K 

-y"Lfcfc©, (2) ^y^^tt^tfWWSrK- 
yLfcb©, (3) ^F^ttSC^'^^fiftiWSrK-T 0 
Lfct©, ©fwJtb^©«5t©^7^Sr3ifflLTV^c 0 L 
^L/£^t>, Ctifc (1) ~ (3) ©»3t©^7^(4, 
SffilO, ^2£g4 5> 5 5fe5V^|i^&ffiSS6 5 IC 

afflurtiv^ rwa!), «io, %2W&a 

5, 5 5fc5V^(4fir§aSS6 5*^-LT^gW^0 2 S 

[0080] ±iE©m i~^6 (ommmmxit, 

5±ffiH^Si©#^E Lmi fc3(c»W*affl Lfc»g-fc 

t^?^ y y^^r-u^s- FyKFy y*a^-f- 

[0 0 8 1] 

[HiSM *ISW©a*Sr«HB-t-5fc», 7Jc©J;5/£^ 

[^ffis^i] r©His^t*Jv^Ti4, Hiic*Lfc#^ 
t?, &©±5.&^&*1-3#«mLirF- (1) ~ 
(4) ^fflfLfc, 

[0 0 8 2] ry-KSgl 1(4, fflELif (1) 
~ (4) 2 0 0 0 (A) ©1J?©I TOia^T 

M&Ltc, *«EL«12tt, #11EL#T- (1) ~ 



(4) th. 5 00 (A) (DmW-<OB e b q 2^P>ft5 
E?LSii*ll 2 a t % 5 0 0 (A) ©HffGO a — N P D 
^fcfcS^WaSttSSftJil 2 b t©2l«3tlCj;oT 
#fiScLfc 0 #y-K«Bl 3fi, tlELif (1) ~ 

(4) t 5 0 0 0 (A) <Dm!¥-(DMg : I n-g-^C 

iotifilLfc. 

[0 0 8 3] ftill 1 4 (4, ;£«E LIT?- ( 1 ) T'ii, 
J&8UiJj»ofc. 1-fcfc>*>, tlELff (1) fcd3V> 
T««Ji 1 4 ©«WI4. 0 (A) fcbfc. ffllEL*^ 

(2) ~ (4) ©V^tLt*5^-tt> IllHIitt, 
12 (C) l 5 ftlfSi©, ZnS£**hi:U 

. 20_>ol%) ©CeO, (Ce, C e CX CeO/S 
SLfctCD) H'XhiUK-yifcZnS-CeO 



(2) T-lilOOO (A) , =f$tEL#HF- (3) T"{44 
0 0 0 (A) % tiELl^ (4) T'lil 0 0 0 0 
(A) tW;, 

[0 0 8 4] rtu^O^ltEL*^ (1) ~ (4) 
&8 0°C, «*9 0%©ai»*#Tfci*ilLfc. ^b 

r, WMroffiitioT^rttlEL*.?- (1) ~ (4) © 

N T ^* — 9 TiiRy Yifi if J; 5 

bfc. 

[0 0 8 5] tiELl? (1) ~ (4) t*5!t5BfP B 1 
■to 

mi] 



E L 




m 


R (hi 


) 




0 


2 4 


4 8 


1 4 4 


2 8 8 


( 1 ) 


102(H) 


DATA& b 


86(B) 


64(A) 


DATA& b 


( 2 ) 


174(A) 


DATA& b 


120 ((H) 


8i 01) 


DATAtt b 


( 3 ) 


90 m) 


111(10) 


DATAfc b 


1U(I) 


DATA& b 


( 4 ) 


108(41) 


DATA& b 


DATA& b 


123(A) 


226 «1> 



[0 0 8 6] tlEL#f (1) ~ (4) izistf 

5 mm <nm& t j; s y- ? * *° * h os^jt ^o^ft & 



»2] 



E L 
1? 




Mr 


H (hi 


) 




0 


2 4 


4 8 


1 4 4 


2 8 8 


( 1 ) 


0. 53(1) 


DATA& b 


16. 7 BOO 


34. 87 (X) 


DATA& b 


( 2 ) 


2. 04(31) 


DATA& b 


13. 29(%) 


32. 52 (50 


DATA& b 


( 3 ) 


1. 31 00 


3. 29 0O 


DATA& b 


12. .5 8.00 


DATA& b 


( 4 ) 


0. 88 {%) 


DATA/6: b 


DATAS b 


2. 8 00 


5. 2(%) 



[0 0 8 7] tlELl^ (1) ~ (4) fcfctf {bfcH 1 0 t ^9 7tft 0 



E L 

' M=f ' 


* ID < h r ) 


0 


2 4 


4 8 


1 4 4 


2 8 8 


( 1 ) 




DATA& L 


0. 1 In i 


0. 28mm 


DATA& b 


( 1 ) 




DAT Aft V 


0. 19mm 


0. 25am 


DATAfc b 


( 3 ) 


0. 067mm 


0. 09 7mm 


DATA& b 


0. 1 8mm 


DATAfc b 


( 4 ) 


0. 044mm 


DATA& b 


data& u 


0. 1 6mm 


0. 22ni 



[0 0 8 8} /<e*3, ^sb<Dmmmm^^x, ®mw 
m (omm) t^tts^-^**^ h©st mwc&&. 

W**jtgtt, 1-*EL*^©«jft±©|HHfcSH-t 
5. SIT, ±Ew*«»S*ca6<J^T. *3SM©S»*AS 

[0 0 8 9] ±IEro^S.U«^77-e^i-J;5fcx 
LIT?- (1) (2) Til, ^-^JXy h©Scf41 
4 4B#P B m(dl5^»-r5^©(D N B»Jt^f43 0%£ 

[0 0 9 0] ^iill 4«rKttT^fc^#»EL* ; f- 
(1) ii, 0 2 fe«VM4H 2 0©*y— K®Hl 3^©M 
ASrR&Jfc-Ctfc^fc*, ±E*S*^i-J;5fc, 

mi- (2) h©#JUr+#fcfluh-?£ 

ftv^iSr^L-O^,, sV^xixtfs MlH^fc 
oTk ^©SJIfL^lOOO (A) SST'l40 2 fc5V> 

j±H 2 o©#y- KUffii 3^©ftA£rPlih-t:'tft^:: 

[0 0 9 l]tlEL|f (3) T?{±, ^^yh 

©fcfiBfW idiot is i: ^ ^kft < , i 4 4mm^x 

t>BSfJt^S41 2%i3\Z. s MckMMteO. 1 8mmlC±4 

s 0 d wmmi 4<Dsm*4 o o o (A) 

*>, fifilJil 4^0 2 fc5V>{4H 2 0©#y- K^ffil 3 
^©H A&^ft 5 ©g|5#T-piifc LT^S d t ftiiti>Z> 0 

[0 0 9 2] tiELif (4) -eii, h 

1 4 4H#r B m©^-^^^5' H©ffiSflt^l42. 8% 
IjclIftO, 1 6mm(Cit45 0 Sfc, 2 8 8 H# Pel 

giio. 2 2mjnlc±t5o Sill 4 

il^rlOOOO (A) i-fixtf. ff-txXy b©fifcft 



^cfc^o^pWut^S, -fftfe*., 81114ft, 

- KOffi 1 3 -<D«A£PIit"t-# Sit #tfc>a»5. 

[0093] si±com3kti*tb, hz>Wi&<nmmu±<Dz 

nS-CeO,*»6>*5««»l 4SrK»t5rifcJ;o 

T s #y- KmSl 3^©0 2 fc3<^f4H 2 0©ttA£Pi 

L^fc, SfilSl 4©lliaw<ft*u£ft 
5BRffl«i^t < ft 9 % ^IMW^^DT^ 

5o 1-ftfc*p, &flMl4tt, Zns©3^5cfflBt*C« 
itOMICC e O x ^*14 5 ± 5 tS&LTV^gfeT 
a^'ft^SJti-J; "5 , 0 2 fe5^iiH 2 0©ftASr«iJt 

[0 0 9 4] [StaS«2] r©Htt«lt*5V^f4, HI 
C^Lfc«fiScT\ j>c©J;5'tt*fl : Sr^ri-a*»ELSlf^ 

(5) , (6) SrfflEbfco tiEL#? (5) , 

(6) T/-K«ttll, #*ELJ112, #y 

- KttH 1 3 HiUFlI 1 ©tffltE L ( 1 ) 
~ (4) tIS-i Lfc„ 

[0 0 9 5] mm 1 4 (4, W^E LIT?- ( 6 ) T*i4, 
12 (A) (^i-ipftWatO, SiO,£**ht 
U 20 (mol%) ©CeO, (Ce, CeO, CeO, 
tfSJlftUfcfc©) btLX K-y°LfcS i o 2 - 

CeO^fflLt CeOJt #4SW$tL/tP3T-^ 

•r j; 5 3 ^Tcffl s mmmo s i o 2 opi:m tfeaw 
t?IftLT^5 0 rcf^roflli 4roigii, 32 

0 0 (A) i:Lfc 0 tiELi?- (5) ±EH* 

(Dmmx'^vtcmm%^Lt£^my>imimm 1 4 1 u 

T^ltfco rco#-g-Ofi:SS 1 4 0lJil4. 4 0 0 0 
(A) iLfc. 

[0 0 9 6] iilbCtffiELl^ (5) % (6) ^ 
?£8 0°C, SS9 0%(D^^#T{^ttLfc„ JE:t 
T, BfBfl©igjitJ;o-C#ilEL#T- (5) , (6) © 



[0 0 9 7] fiELi^ (5) , (6) »C*jrt*«FlH 
[*4] 
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BS ffl ( h r ) 


0 


2 4 


1 4 4 


{ 5 ) 


I. I 2(1) 
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DATA& L 


( 6 ) 


0. 26 (*) 


0. 98(1) 


4. 71 (SO 



[0 0 9 8] KT, ±K©2lltt65:»::S-5V*T, #3891 

ftSSJll 4-tfJS i 0 2 ©Mfe®^fe*5W^E 
(5) 2 A&im&W&irZky-t Xtfy 

YVffifflXMftG. 5 8 (%) C»LT<^5„ ZtlizM 
L s {*fi|Jf HliCe O^^ h £ LT K-^Lfct 
tELif (6) XI*. 1 4 4B#MSrftiiLTt ) ^-^ 
h©®«Jt3j3|i4. 7 1 (%) iai>tf*A^ 

[0 0 9 9] ««■ 1 4 fcfewr S iO 

©^iSfl3$y$^5r.t^fc*=>5o S i o 2 t 

4ii, Si O z ©3»C7cffl@^#3t©MCC e O x i>m 

4 5 J; o LX^mVbxm.&ti'ft^mmz. i. i) , 
0 2 fe 5V MiH z O coftA^lutT-f 5 1 ©t?fc 5 r. ir # 

[0 10 0] 

x-it. {ms*mnczt\z£^xmmRtf*fr?\-m> 
tb&mmmimA-tz ri^cct s 0 c©fc 

[oioi] *fc, ;*«W©»#ilS*ffl©*«*m«:tt 



m l ] *38SB©8 i ©HJSrojgffi©*«E 

[H2] (a) ~ (o a, n»aELi?tra 

[13] 1 1 ©f IE Lif tfelt5^-^ h<D 

m±mt. ^(Df&&(omMz^^xmm-t%mxhz> a 
[@4] ^%m<o%z<D^M<om§ t <o^m^i.^<om 

JSSr*r»fffiB|-e*)5. 

ittr^i-iffflH-efoSo 

m%m-tmmmx'hz> a 

[17] *mw<D%i5<Dunmm<D^m,BLm=t<r>m 

[0 8] *^ro^6ro*Jte(Oj|?ffi©*«EL*^ro« 
[19] *ISi!©^ft#!ll©^-^^7Kj' hwffi^Jt* 

©;iiiiB#p B i i- <fc 5 mt^m-r v 7 y xh 5 „ 
[Hi o] &&w(D$mMi(o#'-?7.tfv h<om±m 
m<D&mm m k J: s s«b sr^-t- ^ 5 7 *> s. 

[Hi 1] «*W©:fir«|EL*^wflBtSr*-t»rfflll|-T? 
[012] ^Jfe#iJ©^-«EL^©«3t^1-ifffi0-C 

[01 33 tt*«io*»EL*^-©«jtsr*i-»rasig-T? 

1-6-tiELff, 10---SS, 11--.T/- 
KHfe 12-"tlELl, 1 2 a---jE?U*aJi, 1 

2b---S^-iiii*tt|g^l, 1 3---#V-Rmfe 14 
••■Mil, 2 5---H?2ffiWi, 3 5---StikJl, 45- 
"W23&K, 4 5 5-I211S, 56- 

■mmm, es-Mlfi, ee-^-/^ 67- 
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